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General Methods and Experimental Procedures: 
The melting points were determined on a capillary melting point apparatus and were matched with the literature 
values. Infrared spectra were recorded using KBr pellets for solids and neat for liquids on FT-IR 8400 Perkin-Elmer 
883 grating spectrometers.1H NMR spectra were taken on AC-Bruker 400 MHz spectrometer in DMSO and 
contained TMS as internal standard. All J values are given in Hz, chemical shifts in δ-units, and the necessary 
spectra were given as supportingfile. Progress of the reactions were monitored by TLC. 
General Procedure for the Synthesis of Dihydropyrimidinone / thione Derivatives;  
Pure aldehyde (1.0 mmol), ethyl acetoacetate (1.0 mmol), urea/thio-urea (1.2 mmol), and nicotinic acid (5-10 mol 
percent) were thoroughly mixed and stirred at room temperature for 30 minutes with an effective CaCl2 guard tube 
protecting the reaction vessel. After 30 minutes of stirring at room temperature, there were no discernible changes 
found in the TLC.The reaction mixture was then steadily heated to 1001050C, and the reaction progress was 
detected after a few minutes by the appearance of solid over the reaction mixture. Stirring was continued at about 
1hour till the completion of the reaction. After that, crushed ice was added to the reaction mixture, scratched, and the 
product was filtered.The isolated product is sufficiently pure, as shown by the 1H NMR spectroscopy. To obtain 







1. Spectral data of products are given below: 
Ethyl-6-methyl-4-phenyl-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate(4a): The product was 
prepared following the general procedure given at page 1. Isolated yield 82%, m.p. found 202-2040C, 
(lit. 204-2060C) [16];IR (KBr): 3242, 3117, 2980, 1726, 1701, 1647, 1462 cm-1; 1H NMR(200MHz, 
d6-DMSO) δ 9.45 (s, 1H, NH), 7.99 (s, 1H,Ar-H), 7.57-7.55 (m, 5H, Ar-H), 5.40 (brs, 1H, NH), 4.24 
(q, J= 3.6Hz, 2H, CH2), 2.75 (s, 1H, -CH), 2.50 (s, 3H, CH3), 1.34 (t, J= 4.5Hz, 3H, -CH3); 
13C-NMR 






product was prepared by following the general procedure at page 1. Isolated yield 80%, Off-white 
solid, m.p. found 226-2270C, (lit. 227-2280C) [33];1H NMR (400 MHz, d6-DMSO): δ 9.36 (s, 1H, 
N-H), 8.14 (d, 1H, J= 2Hz, Ar-H), 8.08 (s, 1H, Ar-H), 7.90 (s, 1H, N-H), 7.72-7.76(m, 1H, Ar-H), 
5.30 (s, 1H,-CH), 3.99-3.98 (m, 2H,-CH2), 2.27 (s, 3H, -CH3), 1.09 (t, 3H, J= 7Hz, -CH3);
13C- 
NMR(100MHz, d6-DMSO): δ 14.4, 18.1, 51.9, 59.5, 98.3, 128.2, 129.3, 129.5, 129.8, 132.2, 142.2, 




product was prepared by following the general procedure at page 1. Isolated yield (83%), White 
powder, m.p., found 206-2080C, (lit. 207-2080C) [16]; 1H NMR(400MHz, d6-DMSO), δ 9.17 (s, 1H, 
N-H), 7.72 (s, 1H, N-H), 7.24 (t, 1H, J= 7Hz, Ar-H), 6.83-6.79 (m, 3H, Ar-H), 5.12 (s, 1H, -CH), 4.0 
(q, 2H, J= 7Hz, -CH2), 3.72 (s, 3H, -OCH3), 2.25 (s, 3H, -CH3), 1.14 (t, 3H, J= 7Hz, -CH3); 
13C 
NMR (100MHz, d6-DMSO): δ 14.5, 18.2, 54.2, 55.4, 59.7, 99.6, 112.6, 112.8, 118.7, 130.0, 146.7, 





carboxylate(4d): The product was prepared by following the general procedure at page 1. Isolated 
yield (85%), Pale yellow solid, m.p., found 184-1850C;1H NMR(400MHz, d6-DMSO),  δ 9.12 (s, 
1H, N-H), 8.93 (s, 1H, Ar-H), 7.62 (s, 1H, N-H), 6.83 (d, 1H, J= 8Hz, Ar-H), 6.70 (s, 1H, Ar-H), 
6.62 (d, 1H, J= 10Hz, Ar-H), 5.04 (s, 1H, -CH), 4.01 (q, 2H, J= 7Hz, -CH2), 3.72 (s, 3H, -OCH3), 
2.24 (s, 3H, -CH3), 1.12 (t, 3H, J= 7Hz, -CH3);
13C NMR (100MHz, d6-DMSO), δ 14.6, 18.2, 53.9, 




product was prepared by following the general procedure at page 1. Isolated yield (85%), White 
powder, m.p. found 221-2230C, (lit.222-2240C) [33];1H NMR(400MHz, d6-DMSO), δ 9.25 (s, 1H, 
N-H), 7.70 (s, 1H, N-H ), 7.40 (d, 1H , J= 4Hz, Ar-H), 7.29 (s, 2H, Ar-H), 5.65 (s, 1H, -CH), 3.89 (q, 
2H, J= 7Hz, -CH2), 2.30 (s, 3H, -CH3), 1.00 (t, 3H, J= 7Hz, -CH3);
13C NMR (100MHz, d6-DMSO),  
δ 14.4, 18.1, 51.9, 59.5, 98.3, 128.2, 129.3, 129.5, 129.8, 132.2, 142.2, 149.7, 151.8, 165.4 ppm. 




product was prepared by following the general procedure at page 1. Isolated yield (85%), m.p. found 
234-2360C, (lit. 233-2340C) [42];IR (KBr): 3238, 3097, 1707, 1651, 1570, 1429 cm-1; 1H 
NMR(200MHz, d6-DMSO); δ 9.53(s, 1H, NH), 8.05(s, 2H, Ar-H), 7.71-7.47(m, 2H, Ar-H), 
5.39(brs, 1H, NH), 4.24(q, J= 3.5Hz, 2H, CH2), 2.76(s, 1H, -CH), 2.50(s, 3H, CH3), 1.35(t, J= 4.1Hz, 




The product was prepared by following the general procedure at page 1. Isolated Yield (85%), Pale 
yellow powder, m.p. found 280-2820C (new);1H-NMR (400MHz,d6-DMSO), δ 9.91 (s, 1H, N-H), 
9.14 (s, 1H, N-H), 7.66 (s, 1H, NH), 7.50 (d, 2H, J= 8Hz, Ar-H), 7.14 (d, 2H, J= 8Hz, Ar-H), 5.09 (s, 
1H, -CH), 4.00-3.95 (q, 2H, J= 7Hz, -CH2), 2.24 (s, 3H, -CH3), 2.00(s, 3H, -CH3), 1.01 (t, 3H, J= 
7Hz, -CH3);
13C NMR (100MHz, d6-DMSO), δ 14.6, 18.2, 24.4, 54.0, 59.6, 99.8, 119.5, 127.0, 





product was prepared by following the general procedure at page 1. Isolated yield (83%), White 
powder, m.p. found 183-1850C, (lit.185-1860C) [33]; 1H NMR(400MHz, d6-DMSO), δ 9.27 (s, 1H, 
N-H), 7.80 (s, 1H, N-H),7.45 (d, 1H, J= 6Hz, Ar-H), 7.40 (s, 1H, Ar-H), 7.30 (t, 1H, J= 7Hz, Ar-H), 
7.24 (d, 1H, J= 1Hz, Ar-H), 5.16 (s, 1H, -CH), 4.04-3.96 (m, 2H, -CH2), 2.24 (s, 3H, -CH3), 1.10 (t, 
3H, J=7Hz, -CH3); 
13C NMR (100MHz, d6-DMSO), δ = 14.5, 18.3, 54.0, 59.8, 99.1, 122.0, 125.7, 





carboxylate(4i): The product was prepared by following the general procedure at page 1. Isolated 
yield (83%), Gray colour solid, mp. found290-2910C, (lit. 292-2930C) [17]; 1H NMR (400MHz, d6-
DMSO), δ 9.96 (s, 1H, N-H), 9.15 (s, 1H, Ar-H), 7.24 (s, 1H, N-H), 7.04 (s, 1H, Ar-H), 6.76 (d, 1H, 
J= 8Hz, Ar-H), 5.40 (s, 1H,  -CH), 3.94 (q, 2H, J= 4Hz, -CH2), 2.26 (s, 3H,-CH3), 1.05 (t, 3H, 
J=7Hz,-CH3);
13C NMR (100MHz, d6-DMSO), δ 14.4, 18.2, 50.0, 59.5, 97.6, 110.1, 118.2, 130.5, 




carboxylate(4j): The product was prepared by following the general procedure at page 1. Isolated 
yield (85%), Yellow solid, m.p. found 256-2580C, lit. 257-2580C) [16];1H NMR (400MHz, d6-
DMSO), δ 9.08 (s, 1H, N-H), 7.58 (s, 1H, N-H), 7.04 (d, 2H, J= 4Hz, Ar-H), 6.65 (d, 2H, J= 2Hz, Ar-
H), 5.05 (s, 1H, -CH), 4.01 (q, 2H, J= 5Hz, -CH2), 2.84(s, 6H, -CH3), 2.23(s, 3H, -CH3),1.10 (s, 3H, 
J= 7Hz, -CH3);
13C NMR (100MHz, d6-DMSO), δ 14.6, 18.2, 53.8, 59.6, 100.4, 112.7, 127.4, 133.1, 




product was prepared by following the general procedure at page 1. Isolated yield (82%), Pale yellow 
solid, m.p. found 181-1830C, (lit. 182-1840C) [16];1H NMR (400MHz, d6-DMSO), δ 9.20 (s, 1H, N-
H), 7.75 (s, 1H, N-H), 7.28(t, 2H, J= 2Hz, Ar-H), 7.26-7.12 (m, 2H, Ar-H), 5.16 (s, 1H, -CH), 4.01 (q, 
2H, J= 5Hz, -CH2), 2.26 (s, 3H, -CH3), 1.08(t, 3H, J= 8Hz, -CH3);
13C NMR (100MHz, d6-DMSO), δ 





product was prepared by following the general procedure at page 1. Isolated Yield (82%), White solid, 
m.p. found 233-2350C(new); 1H NMR (400MHz, d6-DMSO): δ 9.31 (s, 1H, N-H), 7.84 (s, 1H, N-H), 
7.81 (d, 2H, J= 8Hz, Ar-H), 7.45 (d, 2H, J= 8Hz, Ar-H), 5.23 (s, 1H, -CH), 3.99 (q, 2H, J= 6Hz, -
CH2), 2.26 (s, 3H, -CH3), 1.08 (t, 3H, J= 8Hz, -CH3); 
13CNMR(100MHz, d6-DMSO), δ 14.4, 18.3, 




Ethyl-6-methyl-2-oxo-4-(thiophen-2-yl)-1,2,3,4-tetrahydropyrimidine-5-carboxylate(4m):            
The product was prepared by following the general procedure at page 1. Isolated yield (84%), Pale 
yellow solid, m.p. found 214-2170C, (lit. 215-2170C) [21]; 1H NMR (400MHz,d6-DMSO), δ 9.31 (s, 
1H , N-H), 7.90 (s, 1H, N-H), 7.35 (d, 1H, J= 3.8Hz, Ar-H), 6.95-6.89 (m, 2H, Ar-H), 5.4 (s, 1H, -
CH), 4.01 (q, 2H, J= 7Hz, -CH2), 2.24 (s, 3H, -CH3), 1.10 (t, 3H, J= 7Hz, -CH3);
13C NMR (100MHz, 





carboxylate(4n):  The product was prepared by following the general procedure at page 1. Isolated 
yield (85%), Pinkish white, m.p. found 245-2470C(new);1H NMR (400MHz, d6-DMSO), δ 9.16 (s, 
1H, N-H), 7.67 (s, 1H, N-H), 6.84 (d, 1H, J= 8.0 Hz, Ar-H), 6.74 (s, 1H, Ar-H), 6.68 (d, 1H, J= 8.0 
Hz, Ar-H), (s, 1H, Ar-H), 5.97 (s, 2H, -CH2), 5.07 (s, 1H, -CH), 3.99 (q, 2H, J= 7Hz, -CH2), 2.24 (s, 
3H, -CH3), 1.10 (t, 3H, J= 7Hz, -CH3);
13C NMR (100MHz,d6-DMSO), δ 14.5, 18.2, 54.1, 59.7, 99.8, 





product was prepared by following the general procedure at page 1. Isolated Yield (82%), mp. found 
248-2500C; 1H NMR (400MHz, d6-DMSO), δ 9.27(s, 1H, N-H), 8.31(d, 1H, J= 8Hz, Ar-H), 7.97-
7.93(m, 1H, Ar-H), 7.88-7.84(m, 1H, Ar-H), 7.76(s, 1H, N-H), 7.63-7.50(m, 4H, Ar-H), 7.47(s, 1H, 
Ar-H), 5.46(s, 1H, -CH), 3.82(m, 2H, -CH2), 2.37(s, 1H, -CH3), 0.80(t, 3H, J= 7Hz, -CH2-CH3); 
13C 
NMR (100MHz, d6-DMSO), δ 14,3, 18.2, 50.3, 59.5, 99.6, 123.9,124.6, 126.1, 126.5, 126.7, 128.4, 





Ethyl-4-(furan-2-yl)-6-methyl-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate 4(p): The 
product was prepared by following the general procedure at page 1. Isolated yield (80%), m.p. found 
202-2040C, (lit. 203-2040C)[16];IR (KBr): 3354, 1693, 1645 cm-1; 1H NMR(200MHz, d6-DMSO); δ 
9.25 (s, 1H, NH), 7.68 (s, 1H, NH), 6.28 (s, 1H, furan ring), 6.15 (s, 1H, furan ring), 5.20 (s, 1H, 
Furan ring), 4.00 (q, J= 6.6Hz, 2H, CH2), 2.48 (s, 1H, -CH), 2.20 (s, 3H, CH3) 1.34 (t, J= 4.5Hz, 3H, -





Ethyl-6-methyl-4-phenyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate(4q): The product 
was prepared by following the general procedure at page 1. Yield (80%), m.p. found 205-208 0C, (lit. 
208-2090C) [44];IR (KBr): 3325, 3177, 2980, 1670, 1196 cm-1; 1H NMR (200MHz, d6-DMSO): 𝛿, 
8.71 (s, 1H, NH), 7.50 (s, 1H, ArH), 7.55 (m, 4H, ArH), 5.40 (s, 1H, NH), 4.24 (q, J= 4Hz, 2H, CH2), 





product was prepared by following the general procedure at page 1. Isolated yield (85%), m.p. found 
210-212 0C, (lit. 213-21) [16];IR (KBr): 3105, 1707, 1600, 1522, 1043 cm-1; 1H NMR (300 MHz, d6-
DMSO): δ 9.36 (s, 1H, N-H), 8.21 (d, 2H, J= 6Hz, Ar-H), 7.90 (s, 1H, N-H), 7.49 (d, 2H, J= 2Hz, Ar-
H), 5.27 (s, 1H, -CH), 3.98 (q, 2H, J= 7 Hz, -CH2), 2.26 (s, 3H, -CH3), 1.09 (t, 3H, J= 7 Hz, -CH3); 
13C NMR (75 MHz, DMSO-d6):𝛿, 14.0, 17.8, 53.6, 59.3, 98.1, 123.8, 127.6, 146.6, 149.3, 151.7, 




The product was prepared by following the general procedure at page 1. Isolated yield (82%), Solid 
Crystalline white; m.p. found 210-2120C, (lit. 212-2140C) [16];IR (KBr): 3529, 3310, 1694 cm-1; 1H 
NMR (200 MHz, d6-DMSO):𝛿, 8.30 (s, 1H, N-H), 7.85 (s, 1H, N-H), 7.63 (s, 1H, Ar-H), 6.84 (d, J= 
8Hz, 1H, Ar-H), 6.51 (d, J= 3Hz, 1H, Ar-H), 5.00 (s, 1H, -OH), 4.02 (q, J= 4Hz, 2H, -CH2), 2.50 (s, 




carboxylate(4t): The product was prepared by following the general procedure at page 1. Isolated 
yield (82%), m.p found 188-191 0C(new), IR (KBr): 3529, 3310, 1694, 1194 cm-1; 1H NMR 
(200MHz, d6-DMSO);𝛿, 8.70 (s, 1H, N-H), 8.21 (s, 1H, N-H), 7.63 (s, 1H, Ar-H), 6.84 (d, J= 8Hz, 
1H, Ar-H), 6.51 (d, J= 3.6Hz, 1H, Ar-H), 5.00 (s, 1H, -OH), 4.02 (q, J= 4Hz, 2H, -CH2), 3.77 (s, 3H, 
-CH3), 2.50 (s, 1H, -CH), 2.22 (s, 3H, -CH3), 1.15 (t, J= 5Hz, 3H, -CH3); HRMS: calcd. for 
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1H NMR:Ethyl 6-methyl-4-phenyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate(4q). 
 
 






































1H NMR:Methyl 4-butyl-6-methyl-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate(4ab) 
 


























































































































































































1. Natale N R, Rogers M E, Staples R, Triggle D J, & Rutledge A, Journal of Medicinal 
Chemistry, 42(16), 3087-3093, (1999). 
2. Sujatha K, Shanmugam P, Perumal P T, Muralidharan D, & Rajendran M, Bioorganic 
& Medicinal Chemistry Letters, 16(18), 4893-4897, (2006). 
3. Kappe C O, Tetrahedron, 49(32), 6937-6963, (1993). 
4. Kappe C O, Accounts of Chemical Research, 33(12), 879-888, (2000). 
5. Heys L, Moore C G, & Murphy P J, Chemical Society Reviews, 29(1), 57-67, (2006). 
6. Patil A D, Kumar N V, Kokke W C, Bean M F, Freyer A J, Brosse C D, & Carte B, 
The Journal of Organic Chemistry, 60(5), 1182-1188, (1995). 
7. Snider B B, Chen J, Patil A D, & Freyer A J, Tetrahedron Letters, 37(39), 6977-6980, 
(1996). 
8.  Wisén S, Androsavich J, Evans C G, Chang L, & Gestwicki J E, Bioorganic & 
Medicinal Chemistry Letters, 18(1), 60-65, (2008). 
9. Refat H M, & Fadda A A, European journal of medicinal chemistry, 70, 419-426, 
(2013). 
10. Ashok M, Holla B S, & Kumari N S, European journal of medicinal chemistry, 42(3), 
380-385, (2007). 
11. Hurst E W, & Hull R, Journal of Medicinal Chemistry, 3(2), 215-229, (1960). 
12.  Bahekar S S, & Shinde D B, Bioorganic & Medicinal Chemistry Letters, 14(7), 1733-
1736, (2004). 
13. Hua H M, Peng J, Dunbar D C, Schinazi R F, de Castro Andrews A G, Cuevas C, & 
Hamann M T, Tetrahedron, 63(45), 11179-11188, (2007). 
14.  Biginelli P, and Gazz P, Chim Ital, 23, 360-416, (1893). 
15. Hu E H, Sidler D R, & Dolling U H, The Journal of Organic Chemistry, 63(10), 3454-
3457, (1998). 
16. Ranu B C, Hajra A, Jana U,The Journal of Organic Chemistry, 65, 6270-6272, (2000). 
17. Yun M, Qian C, Wang L, and Yang M, The Journal of Organic Chemistry, 65, 3864-
3868, (2000). 
18. Jun L, Huairang M, Synlett, 1, 63-64, (2000). 
19. Maiti G, Kundu P, & Guin C, Tetrahedron Letters, 44(13), 2757-2758, (2003). 
20. Girija D, Naik H B, Kumar B V, Sudhamani C N, & Harish K N, Arabian Journal. of 
Chemistry. 12(3), 420-428, (2019). 
21. Safari J, & Zarnegar Z, RSC Advances, 3(39), 17962-17967, (2013). 
22. Sabitha G, Reddy K B, Yadav J S, Shailaja D, Sivudu K S, Synfacts, 2, 0182-0182, 
(2006). 
23. Shahid A, Ahmed N S, Saleh T S, Al-Thabaiti S A, Basahel S N, Schwieger W, & 
Mokhtar M, Catalysts, 7(3), 84, (2017). 
24. Jadhav C K, Nipate A S, Chate A V, Kamble P M, Kadam G A, Dofe V S, Khedkar V 
M, Gill C H, Journal of Chinese Chemical Society, 2021, 
doi.org/10.1002/jccs.202000468. 
25. Sharma N, Sharma U K, Kumar R, & Sinha A K, RSC Advances, 2(28), 10648-10651, 
(2012). 
26. Zhang Y, Wang B, Zhang X, Huang J, & Liu C, Molecules, 20(3), 3811-3820, (2015).  
27. Suzuki I, Iwata Y, & Takeda K, Tetrahedron Letters, 49(20), 3238-3241, (2008). 
28. da Silva D L, Fernandes S A, Sabino A A, & de Fátima Â, Tetrahedron Letters, 
52(48), 6328-6330, (2011). 
29. Jafari-Chermahini M T, Tavakol H, Chemistry Select, 4, 1895-1902, (2019). 
30. Hang Z, Zhu J, Lian X, Xu P, Yu H, & Han S, Chemical Communications, 52(1), 80-
83, (2015). 
31. Saha S, & Moorthy J N, The Journal of Organic Chemistry, 76(2), 396-402, (2011). 
32. de Graaff C, Ruijter E, & Orru R V, Chemical Society Reviews, 41(10), 3969-4009, 
(2012). 
33. Chen X H, Xu X Y, Liu H, Cun L F, & Gong L Z, Journal of the American Chemical 
Society, 128(46), 14802-14803, (2006). 
34. Roy H N, Rana M, Munsur A.Z A, Lee K I, & Sarker A K, Synthetic Communications, 
46(16), 1370-1376, (2016). 
35. Rana M, Rahman A, Razzak A, Roy P K Roy and Roy H N, Journal of Scientific 
Research, 10(1), 39, (2018). 
36. Al-Munsur A B Z, Roy H N, Imon M K, Arabian Journal of Chemistry. 12(13),8807-
8814, (2020). 
37. Ramos L M, Ponce de Leon y Tobio A Y, dos Santos M R, de Oliveira H C, Gomes A 
F, Gozzo F C, & Neto B A, The Journal of Organic Chemistry, 77(22), 10184-10193, 
(2012). 
38. Hu E H, Sidler D R, & Dolling U H., The Journal of Organic Chemistry, 63(10), 3454-
3457, (1998). 
39. Mansoor S S, Shafi S S, Ahmed S Z, Arabian Journal of Chemistry, 9, S846-S851, 
(2016). 
40. Bigi F, Carloni S, Frullanti B, Maggi R, Sartori G, Tetrahedron Letters, 40(17), 3465-
3468, (1999). 
41. Makaev F, Styngach E, Muntyanu V, Russian Journal of Organic Chemistry, 43, 
1512–1515 (2007). 
42. Xie Z-B, Fu L-H, Meng J, Lan J Hub, Z-Y, Le Z-G, Bioorganic Chemistry, 
101,103949 (2020). 
43. Guo Y, Tang H, Gao Z, Meng X, Yu H, Zhong H, Huang G and Zou C, Chemistry 
Select, 2, 8253-8255, (2017).  
44. Jadhav C K, Nipate A S, Chate A V, Songire V D, Patil A P, and Gill C H, American 
Chemical Society Omega, 4(27), 22313–22324, (2019). 
 
 
